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Mindfulness has been defined as the awareness that comes from paying attention to present moment experience in a purposeful and non-judgmental manner (Bishop et al., 2004; KabatZinn, 1994) . The difficulty with this conceptual definition is that it contains multiple components that may be a challenge to assess empirically. With the Five Facet Mindfulness Questionnaire (FFMQ), Baer et al. (2006) have attempted to measure five specific components of mindfulness in a multi-factorial questionnaire. Specifically, the FFMQ assesses acting with awareness (e.g., "It seems I am 'running on automatic' without much awareness of what I'm doing"), non-judging of inner experience, (e.g., "I criticize myself for having irrational or inappropriate emotions"), non-reactivity to inner experience (e.g., "I perceive my feeling and emotions without having to react to them"), describing (e.g., "I am good at finding the words to describe my feelings"), and observing (e.g., "When I am walking, I deliberately notice the sensations of my body moving").
Although researchers frequently use the specific factors from the FFMQ in the prediction of outcomes Pearson, Brown, Bravo, & Witkiewitz, 2014) or as outcome variables following mindfulness-based interventions (Carmody & Baer, 2008) , researchers frequently use a total score composite as an overall measure of mindfulness (Desrosiers, Vine, Klemanski, & Nolen-Hoeksema, 2013; Pepping, Davis, & O'Donovan, 2012) . However, multiple studies in primarily non-meditating samples have found some negative correlations among mindfulness facets, especially between observing and non-judging of inner experience (r = −.07, Baer et al., 2006 ; r = −. 38, Brown et al., 2014) . These negative intercorrelations of FFMQ facets prevent the meaningful creation of a total composite score. For example, in a factor analysis model using the five FFMQ subscales as indicators, we find that the observing facet loads negatively on an overall latent construct of mindfulness (Author et al., 2014) , which is consistent with Baer et al. (2006) who reported that loading the observing facet onto a latent mindfulness factor in a non-meditating sample fit poorly. Thus, in a factor analytic model, mindfulness becomes defined as individuals who are high in four of the five facets of mindfulness, but low in observing. Conceptually, observing is an important component of mindfulness and should not be considered the opposite of mindfulness. Interestingly, observing has been shown to be positively related to psychological symptoms among college students without prior meditation experience, whereas it has been shown to be negatively related to these outcomes among individuals with meditation experience . Further, observing has been found to be the mindfulness facet that is most strongly positively correlated with meditation experience (Baer et al.) and increases following mindfulness based interventions (Carmody & Baer, 2008) . These results confirm that observing is an important facet of mindfulness that can be cultivated through mindfulness practices.
The findings reviewed above present a serious problem for variable-centered analyses (e.g., factor analysis, structural equation modeling, and multiple regression) that may be ameliorated by the use of person-centered analyses. Latent profile analysis (LPA), or latent class analysis, is a person-centered statistical technique that assumes that the pattern of means on observed variables can be accounted for by the existence of distinct latent classes, or subpopulations, of individuals. Thus, if we assume that there are distinct classes of individuals in terms of their level of mindfulness, LPA is a technique that can be usefully applied to analyzing mindfulness data and has several strengths over more traditional variable-centered analyses. Despite the negative correlations between some mindfulness facets, LPA is able to distinguish between classes that are high on all facets of mindfulness, or low on all facets of mindfulness. According to some theoretical models (e.g., Shapiro et al., 2006) , mindfulness is best understood as an integrated whole, that is, cultivating high mindfulness should be associated with being high on all of the components of mindfulness. Therefore, individuals high on all facets of mindfulness should be expected to experience the health benefits associated with mindfulness.
Launching a similar critique of variable-centered approaches, Lilja et al. (2013) used hierarchical cluster analysis to identify 13 clusters of individuals based on their mindfulness scores (cluster size ranged from 37 to 93 participants). Subsequently, they compared each cluster in terms of whether meditators were significantly overrepresented or underrepresented. They hypothesized that clusters overrepresented by meditators would be high on the observing facet of mindfulness, whereas clusters underrepresented by meditators would be low on observing. Supporting these hypotheses, meditators were overrepresented in four clusters, all of which had higher than average observing scores, and meditators were underrepresented in three clusters, all of which had lower than average observing scores. However, they did not compare the clusters on any outcomes related to psychological functioning.
The purpose of the present study was to distinguish subgroups of college students based on their mindfulness scores using latent profile analysis and examine their emotional health outcomes. We chose latent profile analysis over other approaches (e.g., hierarchical cluster analysis) as it is a theoretically superior technique that considers membership to be probabilistic and takes into account size of class when assigning probabilistic class membership. We had no a priori hypotheses regarding how many latent classes we would find, but expected that there would be a latent class of individuals who were relatively high on all five facets of mindfulness. Further, we expected that this class would be the most adaptive on four distinct emotional health outcomes that were selected given their high prevalence among college students including depressive symptoms, anxiety symptoms (i.e., worry), affective instability, and distress intolerance.
Method Participants and Procedure
Participants were recruited from the Psychology Department participant pools at a large, U.S. southwestern university (N = 663) to "complete a survey using a computer regarding their behavior" and a large, U.S. southeastern university (N = 281) to "complete a survey regarding their personal beliefs and behaviors." Three subjects were excluded from analyses as they did not complete the mindfulness measure, leading to an analytic sample of 941 participants (64.3% women). Most participants (92.7%) were between the ages of 18 and 25 (M = 20.55, Median = 19.00, SD = 4.353). In terms of racial groups, participants could select multiple classifications or no classifications. Most participants self-reported as White/ Caucasian (61%), with 13.2% Black/African American, 6.2% Asian, 1.4% Native Hawaiian/ Pacific Islander, and 13.3% "Other." Over a third (38.5%) of the sample self-identified with a Hispanic/Latino ethnicity. The assessment battery took approximately one hour to complete and participants received course credit for their participation. The studies were approved by the institutional review boards at the respective institutions.
Measures
Mindfulness-Mindfulness was assessed using the 39-item Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006 ) measured on a 5-point response scale (1 = Never or very rarely true, 5 = Very often or always true). The five facets assessed by the FFMQ include acting with awareness (e.g., "I rush through activities without being really attentive to them", reverse-coded), non-judging of inner experience, (e.g., "I tend to evaluate whether my perceptions are right or wrong," reverse-coded), non-reactivity to inner experience (e.g., "I watch my feelings without getting lost in them"), describing (e.g., "My natural tendency is to put my experiences into words"), and observing (e.g., "I intentionally stay aware of my feelings"). In the scale development sample, each facet was shown to have high internal consistency (e.g., αs .75 or above; Baer et al.) , and were modestly positively correlated with all other facets (.15 < rs < .34) except for observing and non-judging, which were shown to be negatively correlated (r = −.07). The bivariate correlations, descriptive statistics, and internal consistency measures in the present sample are shown in Table 1 . Anxiety symptoms-Anxiety symptoms (i.e., worry) were assessed using the 16-item Penn State Worry Questionnaire (PSWQ; ) measured on a 5-point response scale (1 = not at all typical of me, 5 = very typical of me). Example items include, "My worries overwhelm me" and "Once I start worrying, I cannot stop". In the development samples (Meyer et al.) , the PSWQ was shown to have a high internal consistency (α = .93), to have high test-retest reliability across 8-10 weeks (r = .92), and to be correlated with other measures of anxiety; further, the scale has been shown to distinguish between individuals with and without an anxiety disorder (Brown, Antony, & Barlow, 1992) .
Affective lability-Affective lability was assessed using the short form 18-item Affective Lability Scale (ALS, Oliver & Simons, 2004 ) measured on a 4-point response scale (1 = Very Undescriptive, 4 = Very Descriptive). Example items include, "Many times I feel nervous and tense and then I suddenly feel very sad and down" and "I shift back and forth from feeling perfectly calm to feeling uptight and nervous." In the scale development samples (Oliver & Simons) , the short form of the ALS has been shown to have a high internal consistency (α = .90), to have high test-retest reliability across 30 days (r = .73), to be strongly correlated with the 54-item long form (r = .94), and to demonstrate convergent/ divergent validity with emotional outcomes (e.g., depression, affect intensity, emotional control).
Distress intolerance-Distress intolerance was assessed using the 15-item Distress Tolerance Scale (DTS, Simons & Gaher, 2005 ) measured on a 5-point response scale (1 = Strongly Agree, 5 = Strongly Disagree). Example items include, "Feeling distressed or upset is unbearable to me" and "I can't handle feeling distressed or upset." In the development sample, the DTS was found to have a high internal consistency (α = .89) and to be correlated with other affect-related variables (e.g., negative affect, affective lability); further, it has been shown to be positively correlated with the similar construct of discomfort intolerance (Cougle, Bernstein, Zvolensky, Vujanovic, & Macatee, 2013).
Results
To determine the number of latent classes in our sample based on the pattern of means of the five subscales of the FFMQ, we used the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test (Lo et al., 2001; Vuong, 1989) , which compares whether a k class solution fits better than a k -1 class solution. The Likelihood Ratio Test suggests that a 2-class solution fit better than a 1-class solution (p < .001), a 3-class solution fit better than a 2-class solution (p = .020), and a 4-class solution fit better than a 3-class solution (p = .025); however, a 5-class solution did not fit significantly better than a 4-class solution (p = .413). Table 2 reports commonly used fit statistics for 1 through 6 class solutions. Although the Akaike Information Criterion (AIC; Akaike, 1973 Akaike, , 1974 and see Sakamato, Ishiguro, & Kitagawa, 1986) and Bayesian Information Criterion (BIC, Schwarz, 1978) continue to improve (i.e., decrease) from 1 through 6 class solutions, Entropy was highest for the 5-class solution.
Given the results of the Likelihood Ratio Test, we settled on the 4-class solution. The entropy value of .748 indicates that it is estimated that about three-fourths of subjects were correctly classified in the appropriate latent class, which approaches a level of entropy that is considered high (i.e., 80, Clark & Muthén, 2009) . Figure 1 depicts the pattern of means across the latent classes. Scores have been standardized so that positive values are above the mean and negative values are below the mean. Class 1 comprised 7.79% of the sample (N = 73.32), and we tentatively label this class the "judgmentally observing group" as they were the highest on observing (z = 1.001), but very low on non-judging of inner experience (z = −1.660) and acting with awareness (z = −1.545). Class 2 comprised 27.15% of the sample (N = 255.49), and we label this class the "high mindfulness group" as they were relatively high on every facet of mindfulness (.472 < zs < .911). Class 3 comprised 7.61% of the sample (N = 71.61), and we label this class the "non-judgmentally aware group" as they were high on non-judging of inner experience (z = 1.278) and acting with awareness (z = 1.082), but very low on the observing facet of mindfulness (z = −1.535). Finally, the largest group, Class 4, comprised 57.45% of the sample (N = 540.59), and we label this class the "low mindfulness group" as they were moderately low on all facets of mindfulness (−.330 < zs < −.110).
Based on our 4-class solution, we tested the equality of means across latent classes on various emotional outcomes using pseudo-class-based multiple imputations (Asparouhov, 2007) . Rather than assigning individuals to the latent class where their membership has the highest probability and conducting traditional techniques like analysis of variance (ANOVA), this method accounts for the probabilistic nature of class membership, and both global and pairwise comparisons can be conducted using Wald tests. These results were remarkably consistent across emotional outcome variables and are depicted in Table 3 . Across each emotional outcome, we found that the "high mindfulness" (Class 2) and "nonjudgmentally aware" (Class 3) groups had the most adaptive emotional outcomes (i.e., lower depressive symptoms, anxiety symptoms, affective lability, and distress intolerance), and did not significantly differ from each other on any outcome. In contrast, the "judgmentally observing" group (Class 1) had the poorest emotional outcomes (i.e., highest depressive symptoms, anxiety symptoms, affective lability, and distress intolerance), which were significantly worse than all other groups. Finally, the "low mindfulness group" was always significantly better than the "judgmentally observing" group (Class 4) on these outcomes, but significantly worse than the "non-judgmentally aware" and "high mindfulness groups."
Discussion
One of the limitations of variable-centered analyses is that they assume that all participants have been sampled from a single population (i.e., population homogeneity assumption, Collins & Lanza, 2010) . In terms of examining the construct of mindfulness, traditional factor analyses in college student samples places the observing facet as negatively correlated with a latent factor of mindfulness despite the observing facet as being a face and content valid indicator of mindfulness Brown et al., 2014) . To circumvent these limitations of variable-centered analyses, we conducted latent profile analysis (LPA), a person-centered approach that attempts to find homogenous subpopulations within a heterogeneous sample. LPA essentially attempts to find distinct classes of individuals who are similar to one another and distinct from individuals from other classes. We found four distinct classes of individuals defined by the pattern of the scores on the five facets of mindfulness (Baer et al., 2006) . Specifically, not only did we find high and low mindfulness groups, but also found groups defined by high observing paired with low non-judging/acting with awareness (i.e., judgmentally observing) and low observing paired with high nonjudging/acting with awareness (i.e., non-judgmentally aware). These latter two groups appear to drive the negative correlation between the observing facet with these other mindfulness facets (i.e., non-judging, acting with awareness).
Consistent with variable-centered analyses that show negative correlations between mindfulness and emotional disturbances (Barnhofer, Duggan, & Griffith, 2011; Carlson, Ursuliak, Goodey, & Speca, 2001; Goldin & Gross, 2010; Keng, Smoski, & Robins, 2011; Teasdale, Segal, Williams, Ridgeway, Soulsby, & Lau, 2000) , we found that the low mindfulness group had more negative emotional symptoms compared to the high mindfulness group. However, we also found that the non-judgmentally aware group, which was low on the observing, describing, and non-reactivity to inner experience facets, had adaptive emotional outcomes as well. Further, the judgmentally observing group closely resembled the low mindfulness group in terms of emotional outcomes despite being the highest on the observing facet of all groups. The sharp contrast in emotional functioning of the non-judgmentally aware and judgmentally observing groups suggests the relative importance of non-judging of inner experience and acting with awareness to achieve adaptive emotional functioning, which supports previous definitions of mindfulness (Bishop et al., 2004; Kabat-Zinn, 1994 ).
This preliminary investigation begins to show the promise of LPA in separating groups of individuals based on their profile of mindfulness scores. The longitudinal extension of LPA, latent transition analysis, holds incredible promise for examining the efficacy of mindfulness-based interventions as it allows the examination of transitions in latent class membership over time. For example, the goal of a mindfulness-based intervention can be thought of as transitioning individuals from one of the less adaptive classes into one of the more adaptive classes. It is important to note that the largest class in this sample of college students was the low mindfulness group, comprising 57.44% of the sample, suggesting that mindfulness-based interventions could have a meaningful impact in this population.
Limitations
It is important to consider the limitations of the present study when interpreting the results. First, we do not wish to suggest that there are exactly four classes of individuals who differ in their mindfulness scores in the populations. Much additional work with large samples from distinct populations is needed to determine the number of classes in the broader population. Second, as differences in factor structure has been found depending on whether one had meditation experience , it would helpful to examine whether the same number of latent classes are found in meditating and non-meditating samples. Third, although improved emotional functioning has been one target of mindfulness based interventions (Segal, Williams, & Teasdale, 2012) , other targets including chronic pain have also been targeted (Kabat-Zinn, 1982 ), but were not examined in the present study. Thus, it is important to examine how these latent classes differ on a broader range of physical and mental health variables. Finally, the cross-sectional study design prevents our ability to make causal inferences. Although we have assumed that mindfulness profiles are important in explaining differences across subgroups' emotional functioning, there are several 'third variable' explanations for our findings for which we cannot account. Examining the effects of mindfulness-based interventions on transitions in class membership longitudinally, and the effects of class transitions on subsequent outcomes would provide the strongest test of the utility of a person-centered approach.
Conclusion
Despite the limitations of the present study, we were able to distinguish between four subgroups of individuals based on their mindfulness profiles, and found two 'adaptive' and two 'maladaptive' groups. Individuals high on all facets of mindfulness showed adaptive emotional functioning along with a group high on only two facets of mindfulness (nonjudging of inner experience, acting with awareness). Individuals low on all facets of mindfulness showed less adaptive emotional functioning along with a group high on the observing facet of mindfulness, but particularly low on non-judging of inner experience and acting with awareness.
• We used latent profile analysis to group college students based on mindfulness scores
• A 4-class solution was selected, leading to four subgroups of college students
• High mindfulness and non-judgmentally aware groups had adaptive outcomes
• Low mindfulness and judgmentally observing groups had maladaptive outcomes
• We discuss the implications of person-centered analyses for studying mindfulness Depiction of the four latent classes defined by pattern of standardized means on five facets of mindfulness Table 2 Fit statistics for 1 through 6 class solutions for Latent Profile Analysis (LPA) 
